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“a visually stunning

o e | That’s a positive thing to say

Reviewer #1
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“reassembled from the cutting room
floor of any given daytime soap”

That’s negative

Reviewer #2
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0 1
0 a stirring , funny and finally transporting re... 1
1 apparently reassembled from the cutting roomf... 0
2 they presume their audience wo n't sit still f... 0
3 this is a visually stunning rumination on love... 1
4 jonathan parker 's bartleby should have beent... 1
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Movie Review Sentiment Classifier
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Step #1: Use DistiBERT to embed all the sentences

DistiiBERT
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{%}Eﬁ SCIkIt Learn IE-@. Step #2: Test/Train Split for model #2, logistic regression
BEAN RS
train/test #4ESE

Training set
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Logistic Regression Step #3: Train the logistic regression model using the training set
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1. A3 BERT B9%irlEE

( tokenizer ) Ba+F

h% tokens ;

2. 7 INEFTRRAY tokens
BTFaFo5RES ( Tokenization
EOFFAME (€S
EaFEREINLE [SEP]) .

[CLS]

a visually stunning rum ##ination on love
2) Add [CLS] and [SEP] tokens
a visually stunning rum ##ination on love

| 1) Break words into tokens

Tokenize

[SEP]

“a visually stunning rumination on love”
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3. 931588 ( tokenizer)
BEA token EHERL
embedding F#RJID ,
embedding F2H/1T

N - - [CLS] a visually stunning rum ##ination on love [SEP]
'LJ”g}-!J:\*EﬁEﬁ'El‘JO Tokenization

DistilBertTokenizer

101 1037 17453 14726 19379 12758 2006 2293 102

| 3) substitute tokens with their ids

2) Add [CLS] and [SEP] tokens
a visually stunning rum ##ination on love

| 1) Break words into tokens

| Tokenize

“a visually stunning rumination on love”
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tokenizer.encode(” ‘ DistiiBERT
a visually stunning ‘ ‘:
rumination on love", YT ¢
add_special_tokens=True) Kbt e RS IS
101 1037 17453 14726 19379 12758 2006 2293 102
Tokenisation T 3) substitute tokens with their ids

DistilBertTokenizer . [CLS] a visually stunning rum ##ination on love [SEP]

Tz) Add [CLS] and [SEP] tokens
1) Break words into tokens

Tokenize

“a visually stunning rumination on love”
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Tokenization : E1EQZidFES

Raw Dataset

0
a stirring , funny and finally transporting re...
apparently reassembled from the cutting room f... Tokenize
they presume their audience wo n't sit still f... —_—D
this is a visually stunning rumination on love...

jonathan parker 's bartleby should have been t...

[101,
[101,
[101,
[101,
[101,

1037,
4593,
2027,
2023,
5655,

Sequences of Token IDs

18385,
2128,
3653,
2003,
6262,

1010, 6057, 1998, 2633, 182.
27241, 23931, 2013, 1996, 62.
23545, 2037, 4378, 24185, 10.
1037, 17453, 14726, 19379, 1.
1005, 1055, 12075, 2571, 376.
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Padding : #H7¢ ‘0’ 1LEGHKE—

padded = np.array(li + [0]*(max_len-len(i)) for i in tokenized.values])

padded[0]

array([ 101, 1037, 18385, 1010, 6057, 1998, 2633, 18276, 2128,

16603, 1997, 5053, 1998, 1996, 6841, 1998, 5687, 5469,
3152, 102, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0 0 0,
0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0])



| SRR AIE A T AR

Masking : fEself-attentionitERIA%E [EpaddingRYyEps

attention_mask = np.where(padded != 0, 1, 0)

attention mask[0]

array ( :
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TRLIRAFIEIRE S BERT/DistilBERT Input Tensor
BERTARAD Tokens in each sequence

0 1l = 66

0 101 1037 = 0

1 101 2027 - 0

Input sequences
(reviews)

1,999 101 1996 .“ 0
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B token YR

BHE—T
. Model
7684 AE Outputs
DistiBERT
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Madel 101 1037 17453 14726 19379 12758 2006 2293 102
Input

[CLS] a visually stunning rum ##ination on love [SEP]
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Tokenized input BERT Output

Raw text dataset
tensor . 1
Tensor/predictions

. - — DistiBERT
: @ 101 1037 -~ 9 p—
a s9ming , funny and Snally ransporiing re. P
apparendy reassembled Bom the cuting reom 1., 1 181 2027 Q
—_— —_— —_—

they presume their audence wo nt st stil f..

this is a vissally stunning rumination on love, \ y L /
jonathan parker 's bartieby Should heve been L. 1,999 101 1996 0 %\) L/&
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RER%_/I\I-EJE 15% 0 (negative) Model #2 Output 1
85% | 1 (positive) ST
(5 [CLS] XYk <=
= N . e
rﬁ-]i ) ﬂzjg |Og|5t|C ( Logistic Regression
. A Model #2 l‘
regression AYEIA O tearn
Model #2 Input
Model #1 Output
DistiBERT
Model #1 i
‘ J <
Model #1 Input 101 1037 17453 14726 19379 12758 2006 2293 102

[CLS] a visually stunning rum ##ination on love [SEP]
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S AP F
— N >
TG_T_EE,‘JIJIL.*EE input_ids last_hidden_states[0]
) 1 - 66 -
0 101 | 1037 0 DistiIiBERT
1 —_—
R — e |
N — g,
1,999 4
D 4 ©
Batch '
Tokenize all 2,000 sentences
Put each sentence in its own row
101 1037 17453 14726 19379 12758 2006 2293 102
L - visually  stunsing rus #eination o love [5€P;
I Tokenize

a visually stunning rumination on love”



| DistilBERT HIfifiE

last_hidden_states|[0]
BERT Output Tensor/predictions

66
Tokens in each sequence

2,000
Output rows
(one per
sequence)
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REX[CLSIXI M AY4mAS4a0

only the first position: [CLS]

f

last_hidden_states[0] last_hidden_states[0][:,0,:]
BERT Output Tensor/predictions

all hidden
all sentences
unlit outputs
66
Positions/tokens 1n each sequence

8.215 |

2,000 2,000
Output ro put row

one per pe
equence) ( ce

"l l' 199
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0 1 - 65
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features : B RFIEEPFIEIFHIREZEN24E numpy £4H

000




I Logistic Regression HRJRIE
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features
(4] 1 = 767 label
0 1
1 0
1,999 1
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U”ﬁ*ﬂf)ﬂﬂﬁt Step #2: Test/Train Split for model #2, logistic regression
SRR

Training set
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| Logistic Regression HIfg

= LogisticRegression()
lr clf. fit(train features, train labels)

iz Elhe
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LogisticRegression()

1r_clf. score(test_features, test_labels)

0.84

features)

predict (test

it

1, 1, 0, 0O,

0, 0,

0,

1,

array ([0,

0, 1, 0, 1, 1, 0, O,

0, 0,

0, 0, 1, 1,

L,

1, 0, 0O,

1,

0, 0, 0, 1,

]-1

1, 0,0, 1, 1, 0, 0, 0, 1, 0,

0, 0,

0, 0, 0, 30, q, 1,

0,

0, 0, 0, 1,

L,

1, 0, 0, 0, 0O,

L,

0, 0,0 1, 1, 1, 0, 0, O, 1,
0, 0,

1,

0, 0, 1,

0, 0,

l)

0, 0, 0, 1,

1,

0, 0, 0, 1,

1,

0, 0, 0, 1,

1,
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Movie Review Sentiment Classifier
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